Elucidation of the MD-2/TLR4 interface required for signaling by lipid IVa.
LPS signals through a membrane bound-complex of the lipid binding protein MD-2 and the receptor TLR4. In this study we identify discrete regions in both MD-2 and TLR4 that are required for signaling by lipid IVa, an LPS derivative that is an agonist in horse but an antagonist in humans. We show that changes in the electrostatic surface potential of both MD-2 and TLR4 are required in order that lipid IVa can induce signaling. In MD-2, replacing horse residues 57-66 and 82-89 with the equivalent human residues confers a level of constitutive activity on horse MD-2, suggesting that conformational switching in this protein is likely to be important in ligand-induced activation of MD-2/TLR4. We identify leucine-rich repeat 14 in the C terminus of TLR4 as essential for lipid IVa activation of MD-2/TLR4. Remarkably, we identify a single residue in the glycan-free flank of the horse TLR4 solenoid that confers the ability to signal in response to lipid IVa. These results suggest a mechanism of signaling that involves crosslinking mediated by both MD-2-receptor and receptor-receptor contacts in a model that shows striking similarities to the recently published structure (Cell 130: 1071-1082) of the ligand-bound TLR1/2 ectodomain heterodimer.